Introduction
It has been reported that posterior circulation ischemia caused by basilar artery insufficiency taken account for about 20% in the patients with ischemic stroke [1] . The mortality and disability rate of basilar artery occlusion are considerable in clinic, such as its mortality rate is up to 85%-95% [2] . Moreover, among the survival cases after surgical treatment, a large proportion of cases are in the vegetative state [3] . In which basilar artery occlusion (BAO) is the worst ischemic stroke subtype in the prognosis [2] , and the key to successfully fight against basilar artery occlusion in the clinic is to restore blood flow as soon as possible [4] . Although anticoagulation and antiplatelet method have been widely used in the clinic by many doctors, 80%-90% patients still can not avoid death [5] . Recent reports have showed that
Ivyspring
International Publisher thrombolytic therapy can effectively decrease the mortality rate and greatly improve patients' quality of life [6] .
The basilar artery is the main blood supply vessels of brain stem, if its main trunk occlusion, it will be easy to injure the brain stem area, nerve nucleus and other brain structures, which will raise the mortality and disability rate in the acute stage [4] . Patients with acute basilar artery occlusion have a severe damage in their neurologic function, but they have abundant collateral vessels and excellent ability to tolerate ischemia, so that it is proper to appropriately extend therapeutic stage during the thrombolytic therapy, which is useful to the re-vascularize and restore the blood supply to the obstacle area of blood supply [7] .
So far, it has been proved that recombinant tissue plasminogen activator (rt-PA) is the only treatment method that can decrease the disability rate of patients with ischemic stroke [8] . The prognosis of basilar artery occlusion mainly depends on the infarct site, the method and time of treatment, and the degree of vascular reconstruction and so on [9] , and its treatment methods mainly consists of arterial thrombolysis, intravenous thrombolysis, combined arterial with intravenous thrombolysis, basilar artery stenting and mechanical thrombectomy [10, 11] , among which arterial thrombolysis and intravenous thrombolysis are commonly used in the clinic. For the patients with confirmed diagnosis, they will benefit more by extending rt-PA stage in the process of intravenous thrombolysis. Grond et al. have found that it will have a good curative effect for the patients with basilar artery occlusion via treated with thrombolytic therapy in 3 hours after the onset [12] .
On the basis of thrombolytic therapy, we further introduced interventional vascular embolization, namely superselective intra-arterial embolization, to treat the patients with basilar artery occlusion, which is one of the interventional endovascular treatments [13] . Superselective intra-arterial embolization is a novel diagnostic and therapeutic technology, which was developed from the catheter technology in 1950s. Along with the development of X-ray imaging technology [14] , especially the construction of computer digital subtraction angiography in 1970s, doctors can put a special catheter into a small artery in almost any diseased area under a fluorescent screen [15] . Moreover, it has more clear angiography, relatively smaller trauma, more effective treatment, and it can be used repeatedly without serious and soft tissue deformity, accordingly prompted the treatments strategy develop broad prospects [13] .
In the current study, firstly we analyzed the basic information of the patients with acute basilar artery occlusion admitted to our hospital, and appropriate treatment strategies were adopted in accordance with patients' willingness. Then, the efficacy and prognosis of different treatment strategies was statistically analyzed. Moreover, in order to provide reference and help for the follow-up clinical, the factors that may affect prognosis of the patients with acute basilar artery occlusion were furtherly analyzed.
Methods and Materials

General information
75 stroke patients with the symptoms of acute basilar artery occlusion: ① it is confirmed that they have neurologic impairment caused by posterior circulation or basilar artery infarction by MRA; ② they have typical symptoms, such as crossed paralysis, quadriplegia, a closed state or coma with brainstem function defect; ③ it is confirmed that they are in coma for acute posterior circulation dysfunction by CT or MRI. All of those patients are confirmed by cranial computed tomography or MRI after treated for 24 hours.
Inclusion criteria of patients treated through thrombolytic therapy: ① aged 20-80; ②Clinical symptoms are consistent with the diagnosis of ischemic stroke; ③ the time stage is within 24 hours from the onset to the treatment of stroke symptoms; ④ there is no low-density foci and the sign of intracranial hemorrhage from CT; ⑤ it is the first onset or has no previous significant sequelae stroke (mRS score < 1); ⑥ patients themselves or their families agree to sign the informed consent. Exclusion criteria: ① the examination of CT or MRI reveals high-density lesions (bleeding), acute brain stem or low-density lesions in cerebellum; ② coma or severe stroke symptoms (NIHSS>25); ③ the rapid improvement of stroke symptoms before the thrombolytic therapy; ④ onset of the stroke in 6 weeks; ⑤ onset along with the seizures; ⑥ patients of active bleeding or a high degree of bleeding tendency; ⑦ difficultly control of high blood pressure and hyperglycemia (blood pressure >180/105 mm Hg, blood glucose >22.2 mmoUL); ⑧ platelet count below 100×109/L; ⑨ patients with severe liver and kidney dysfunction or estimated life less than 1 years.
Inclusion criteria of patients treated with interventional therapy through the examination of cranial CT, 67 patients have no symptoms of brain hemorrhage and a large area of low-density lesions, as well as no taboo of arterial thrombolysis, includes: ① clinical symptoms show a significant improvement; ②bleeding tendency; ③ a history of surgery or trauma in 2 months; ④ Major organ dysfunction or failure; ⑤ systolic blood pressure before the treatment >180 mmHg, or diastolic pressure >110 mmHg.
Main instruments and drugs
Double C-arm rotational angiography machine (Siemens company), Guiding Catheter and wire (Cordis company), SP micro catheter system (Terumo company), Balloon (Braun and Medtronic companies), stent (Microport' Firebird and Cordis' Genesis), rt-PA (Boehringer-Ingelheim, Germany).
Main process of diagnosis and treatment
(1) After the systemic heparin, the aortic arch and total cerebral angiography were performed. (2) Guided by micro guiding wire, the micro catheter was placed in the distal end of the BAO, then it could be seen that basilar artery was occluded and the blood in the end flew unobstructedly, which can prove the acute occlusion of basilar artery. (3) The micro catheter was placed in the proximal end of the thrombus, and the drug was pumped into the thrombolytic agent by the micro pump. Actilyse (rt-PA) was used in the experiment. Patients would have 0.9 mg/kg according to their weight, and the maximum doze is 90mg. 10% of the total doze would add to the syringe and mix them again, then slowly bolus for 1 minute; the rest 90% would use intravenous drip by the infusion pump for 1 hour or longer. After each drug pumped, check how well was the blood flowing in the basilar artery and its branches; if the blood is lucid, the operation ends; if the remaining of the basilar artery is severe stenosis (≥ 70%), balloon angioplasty or stent assisted angioplasty should be adopted. If the total drug is up to 1 million U, the operation should stop even if the basilar artery is occluded. (4) In stent therapy, the transverse diameter of the stent should be longer 0.5-1.0 mm than the normal diameter of the basilar artery; it should exceed 1-2mm of both ends of the narrow blood vessel; the degree of dilatation of the vascular stenosis was 80% of the normal diameter of the basilar artery. (5) If patients have a severe headache, nausea, and vomiting during thrombolysis, they should immediately stop using the drugs and then perform the head CT quickly. (6) With natural neutralization of heparin after the thrombolysis therapy, the patients routinely transfer to the ICU and get supporting treatment; after their vital signs are stable, they can be transferred to the general ward. (7) Do the head CT 24 hours later since the operation is over; one week later do neck vascular and cerebral vascular ultrasound review. The contrast group should be provided with volume expansion, intracranial pressure decrease, anti-platelet, blood lipid, anti-oxidative modification, circulation improvement, and nutritional nerve agents.
Observation indexes
According to previous study [16] , indexes follows (1) Compare two groups' survival rate and NIHSS score in 24 hours, 14 days, 90 days after the treatment, estimate BI of 14 days and 90 days and comprehensive viability of 90 days (improve the Rankin score, mRS score), and then record the adverse effect and complication. (2) Symptoms after admission to our hospital, including dizziness, coma, ocular tremor, and bilateral Babinski. (3) Vascular reperfusion: in view of the grading standard of TIMI, total vascular occlusion is named as grade 0; A small amount of blood flows through the occlusion site, and the distal end of the occlusion full of vascular bed is named as grade 1; the distal end of the occlusion is full of vascular bed, but filling and emptying delay is named as grade 2; the revascularization is named as grade 3. For the convenience of analysis, grade 0 and 1 are defined as poor revascularization, and grade 2 and 3 are defined as good revascularization. (4) Treatment effects: discharged effect can be referred as the short-term effects, which are evaluated depend on the discharged medical records; the long-term effects are the follow-up results of 1 year after the discharge. The evaluation criteria refer to GOS prognostic scoring criteria. 5 points, namely patients can have normal life with good recovery; 4 points, namely patients can have independent life with mild disability; 3 points, patients cannot live independently for severe disability; 2 points, patients are in vegetative state; 1 point, death. For the convenience of analysis, the research defines 4 and 5 points of GOS as good prognosis, 1 to 3 points as poor prognosis. (5) Determine the blood vessel embolism by head Color Doppler Ultrasound after the treatment of 14d; (6) Changes of blood coagulation related indexes before and after treatment 4 hours.
Postoperative follow-up
The clinic follow-up can be made with telephone, hospitalization and outpatient department, which need to record preoperatively all complications of nervous system and non-nervous system with mRS (modified Rankin Scale) to give a mark. In accordance with the mRS score, the prognosis results can be classified as excellent (0-2), medium (3), bad (4-6). NIGSS can be used in the preoperative follow-up. Make DSA or CTA examination 3 months, 6 months, 12 months later after the operation as the imaging follow-up. The restenosis standard is 250% of vascular stenosis of 3mm in the stent and the both ends of the stent. The measurement method takes the WASID standard. SPSS 18 .0 was used for statistical analysis, all data are expressed with means ± SD. One-way ANOVA was adopted to analyze data, the comparison of two groups takes Fisher exact test. p < 0.05 represents that the difference is significant; p < 0.01 represents that the difference is greatly significant.
Statistical analysis
Results
The patients with acute basilar artery occlusion were treated thrombolytic therapy combined with interventional therapy got a better survival condition than individual therapy
In order to investigate the survival of the patients with acute basilar artery occlusion in the experimental group (thrombolytic therapy group, thrombolytic therapy combined with interventional therapy group) and the control group, we adopted different strategies to perform the operations and analyzed the curative effects of all groups in 24 hours, 14 days, 90 days after the operation. Our result showed that survival of the patients treated with thrombolytic therapy were better than in the control group (p<0.05). Moreover, we further found that the survival of the patients in the combined group were significantly superior to the control group (p<0.01). Furthermore, we next compare the survival difference of the combined group and thrombolytic therapy group. Our data indicated that the patients in the combined group had a better survival than that in the group of thrombolytic therapy (p<0.05) ( Table 1 ). In addition, the color Doppler ultrasound images before and after treatment showed that in the combined group had a better survival than that in the group of thrombolytic therapy and control group (Figure 1) . Altogether, these data implied that the combined treatment is more effective than thrombolytic therapy alone to improve the survival of the patients with acute basilar artery occlusion. 
Figure 1
Color Doppler Ultrasound images from preoperative and postoperative showed that in the combination therapy group had a better survival than that in the group of thrombolytic therapy group and control group.
The patients with acute basilar artery occlusion were treated thrombolytic therapy combined with interventional therapy had a lower NIHSS score
In order to explore the effects of combination thrombolytic therapy with interventional therapy on patients with acute basilar artery occlusion, we adopted different strategies to perform the operations, and then analyzed the NIHSS score of all groups in 24 hours, 14 days, 90 days after the operation. The result showed that the NIHSS scores of patients in each experimental group were obviously decreased compared to the control group (p<0.05), which proved that different therapy had a positive impact on the patients. Besides, we further analyzed the difference of the NIHSS score of patients in the combined group and thrombolytic therapy group. Our results showed that the patients in the combined treatment group had a lower NIHSS score than that thrombolytic therapy group (p<0.05). These results suggested that combined treatment is more favorable than thrombolytic therapy alone to improve the survival status of patients (Table 2) . The patients with acute basilar artery occlusion were treated thrombolytic therapy combined with interventional therapy had a higher BI score and lower mRS score
In order to explore the effect of combination thrombolytic therapy with interventional therapy on patients living quality with acute basilar artery occlusion, we adopted different methods to perform the operations, and then analyzed the BI scores and mRS scores of the experimental groups in 24 hours, 14 days, 90 days after the operation. Our results suggested that the BI scores of patients in the experimental groups were significantly higher than the control group (p<0.05, p<0.05), implied that the of thrombolytic therapy alone and combined treatment had a certain curative effect on the patients. In addition, our data also indicated that BI scores of the patients in the combined treatment group was higher than thrombolytic therapy group (p<0.05). Furthermore, we next analyzed the mRS scores of the patients in different treatment group after 90 days. The results displayed that mRS scores of the patients in combination group were evidently lower than the control group and thrombolytic therapy group (p<0.01) ( Table 3) . 
Treated by combination thrombolytic therapy with interventional therapy, coagulation related factors remarkably improved
In order to explore the effects of combination thrombolytic therapy with interventional therapy on the coagulation related factors in the patients with acute basilar artery occlusion, the coagulation related factors were detected in patients before and after treatment. Our data showed that there was rarely significant difference for coagulation related factors before treatment in each experimental group. However, our results showed that compared with the control group, the level of fibrinogen, D-dimer, α2 anti-fibrinolytic enzyme and plasminogen in the patients were treated thrombolytic therapy combined with interventional therapy group were significantly decreased, while the fibrin degradation products were obviously increased (p<0.05, p<0.05, p<0.05, p<0.05, p<0.05) (Table 4) . Moreover, our results also showed that compared with the control group, the level of coagulation factor XIII and platelet had no significantly changes in the patients were treated thrombolytic therapy combined with interventional therapy group. And our data also showed that there was no significant difference in coagulation related factors between the combined treatment group with the thrombolytic therapy group. These data suggested that the blood clotting ability was significantly lower in patients treated with thrombolytic therapy, which is helpful to the dissolution of the thrombolytic. However, there was no effect on the improvement of the coagulation conditions by the operation of the interventional therapy.
The prognosis of the patients was obviously affected by the coma, bilateral Babinski(+), revascularization and shaping method
For further discuss the factors that may affect the treatment and prognosis of the patients with acute basilar artery occlusion, we adopted a introspective analysis on the basic information of the patients treated by thrombolytic therapy and the combined therapy. Our results revealed that the prognosis of patients was scarcely affected by sex, age, onset to thrombolysis time (p ＞ 0.05, p ＞ 0.05, p ＞ 0.05). Moreover, our data also indicated that the prognosis of the patients with dizziness, visual rotation, ocular ataxia had no difference with the patients without these symptoms (p ＞ 0.05, p ＞ 0.05, p ＞ 0.05). However, the prognosis of the patients with coma, bilateral Babinski(+) were obviously worse than that of the patients without these symptoms (p＜0.05, p＜ 0.05). Besides, the prognosis of patients with good revascularization and stent angioplasty were significantly superior to the patients with poor revascularization and non-stent angioplasty (p＜0.05, p＜0.05) ( Table 5 ).
Discussion
Acute basilar artery occlusion is characterized by rapid onset and the mortality rate is high. Even if the patients survived, they will be acquired different degree of disability [17] . Therefore, effectively diagnosis and reasonable treatment strategies have great a significance to improve the prognosis of patients with acute basilar artery occlusion [18] . Nowadays, it's able to know whether the patient is suffered from basilar artery occlusion, which in accordance with the general clinic features and imaging examination [19, 20] , and the primary treatment strategy is thrombolytic therapy. Kobayashi et al. reported that the local drug concentration can be effectively enhanced by puncturing arterial thrombolysis through femoral artery, eventually obviously improve the clinical treatment efficiency [21, 22] . In the current study, we adopted the strategy of thrombolytic therapy combined with interventional therapy to reduce the proportion of the early adverse prognosis. Our data illustrated that the patients with acute basilar artery occlusion could have a good prognosis, when they received thrombolytic therapy actively. Besides, the increasing improvement of the imaging technology makes the examination of CT and/or MRI more effectively diagnose the basilar artery occlusion and precisely locate the lesion [14, 23] , just like that of diagnosing occupying lesion, such as tumor, in brain [24, 25] .
In the current study, our results showed arterial thrombolysis combined with interventional therapy has more efficient effect on treating the patients with basilar artery occlusion in the short stage. The survival rate of the patients is 92.3% and 66.7% in 24 hours and 90 days, respectively. There were 7 cases that died of pulmonary infection during long-term follow-up. Therefore, it is important that sputum drainage training and nursing should be strengthened for the patients with basilar artery occlusion, avoiding the occurrence of aspiration and pneumonia, especially for the patients who suffer from long-term bed rest and disturbance of unconsciousness [9] . Our data indicated that the patients treated with combined treatment had higher BI and lower NIHSS scores and mRS scores than treated with thrombolytic therapy alone, which proved that the survival conditions of the patients have been greatly improved. Furthermore, the introspective analysis showed that the occurrence stage of thrombolysis was no closely correlation with the prognosis of the patients with basilar artery occlusion. Powers et al. have reported that the time stage of thrombolysis treatment was long, which can be extended to 12 hours after occurrence, or even longer [26] . The effects of the treatment of posterior circulation artery thrombolytic therapy are vary greatly from individual to individual [6, 9, 27, 28] . Furthermore, our results also showed that the patients with bilateral Babinski (+) and coma symptom have close correlation with the poor prognosis. The other researchers have also reported that poor prognosis of patients who were hospitalized with coma and bilateral paralysis. It may be caused by simultaneous involvement of bilateral conduction pathways. Once occurs a large ischemia in the brain stem, the brain will suffer serious damage, which is very important for the neurologic function evaluation [29, 30] . Now most investigators consider that vascular reperfusion is a direct strategy for basilar artery occlusion treatment, which can effectively reduce the mortality of patients. In addition, our data also implied that the blood clotting ability was significantly lowered in patients treated with thrombolytic therapy, which is useful to the dissolution of the thrombolytic. However, there was rarely influenced on the improvement of the coagulation conditions by treating the patients with interventional therapy. These data suggested that the strategy of combination therapy can effectively and safely be used in the clinical trial. Our data further indicated that recanalization rate and prognosis of stent angioplasty were better than balloon angioplasty. Therefore, treatment basilar artery occlusion with arterial thrombolysis should be timely taken stent angioplasty to improve the prognosis of basilar artery occlusion.
In summary, thrombolytic therapy should be used soon to treatment the patients with acute basilar artery occlusion. Much attention should be paid on symptomatic hemorrhage, venerable age, baseline blood pressure, and neurologic impairment score, and so on, which are closely associated with early prognosis.
Moreover, combination arterial thrombolysis therapy with interventional therapy can effectively improve the prognosis of patients with basilar artery occlusion. We considered that the advantage of arterial thrombolytic therapy had a higher recanalization rate, but possess the shortcoming which had more time consuming on preoperative preparation and radiography. Therefore, it makes the advantages of arterial thrombolysis could stand out, if the diagnosis and treatment process for arterial thrombolysis can be regulated, the quality of instruments for arterial thrombolysis is improved, and enhanced the operation technique of interventional doctor.
